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Abstract
[bookmark: _GoBack] Biological control (biocontrol) agents act on plants via numerous mechanisms, and can be used to protect plants from pathogens. Biocontrol agents can act directly as pathogen antagonists or competitors or indirectly to promote plant induced systemic resistance (ISR). Beneficial soil microorganisms can affect plant growth and resistance by the production of volatile organic compounds (VOCs). VOCs play a significant role in promoting plant growth and eliciting plant ISR.  For this purpose, the present study was aimed to evaluate the plant growth promotion and defense inducing potential of bacterial volatile organic compound (VOCs)-producing selected strains (names) against the necrotrophic fungal pathogen Rhizoctonia solani in vitro and in planta. First, we investigated the direct effects of bacterial VOCs on the mycelial growth in vitro. Our results showed that among all the selected bacterial strains Bacillus subtilis and Pseudomonas sp. significantly inhibited the mycelial growth of R. solani. Seedlings briefly exposed to the screened bacterial VOCs in I-pate system were then transferred to growth chamber for in vivo experiments, to investigate the effect of VOCs produced by the plant growth promoting rhizobacterium Bacillus subtilis and Pseudomonas sp. on growth promotion and defense induction in maize plants. We, first observed a significant decrease in disease incidence/severity in the bacterial VOCs treated plants. We, then observed a significant increase in plant biomass (root, shoot lengths), photosynthesis (chlorophyll a and b, carotenoids), protein content and antioxidant enzymes (SOD, POD) in pot experiment under controlled conditions. Furthermore, maize plants showed increased activities of defense enzymes (POD, PAL, PPO and chitinase) conferring resistance to VOCs exposed plants.  Our findings reveal that Bacillus subtilis and Pseudomonas sp.-derived VOCs promote plant growth possibly by triggering growth hormone activity, and elicited ISR through activation of defense enzymes, provide new insights into the mechanism of plant growth promotion and defense induction by bacterial VOCs. 
 


